Inhibition of action is commonly attributed to frontal cortex. A new study shows that intra-surgical stimulation of human posterior parietal cortex selectively prevents the initiation and execution of voluntary movement of the contralateral hand.
Making the right move at the right time is crucial for humans and animals alike. I am constantly reminded of this simple truth, for instance whenever trying to cross a busy street. In such situations I usually plan my way across the street in advance. Yet, my action plan needs to be withheld until there is a large enough traffic gap; and, if something unexpected happens, for example an approaching car suddenly accelerates, I might need to stop my plan at the very last second. What is going on in peoples' brains in such situations? How does our central nervous system realize the proactive and reactive inhibition of voluntary movement needed in everyday life? While we already have gained a quite decent understanding of how the brain brings about goal-directed movement, much less is known about the ways it prevents specific actions and why. In this issue of Current Biology, Desmurget et al. [1] report that intra-surgical stimulation of posterior parietal cortex does inhibit the initiation and execution of voluntary hand movement with high selectivity. Their results provide novel clues about how this part of the human brain could assist us in achieving optimal performance through action inhibition. The stimulation technique used by Desmurget et al. [1] is referred to as direct electrical stimulation. Direct electrical stimulation is first of all a clinical tool, which can be used to identify areas that subserve important functions, such as language. Such functional mapping can help neurosurgeons to reduce postoperative deficits in their patients whenever there is need to resect brain tissue [2, 3] . For instance, in case of Desmurget et al.'s [1] patients, intrasurgical mapping was required to inform the neurosurgeon prior to tumor removal. Direct electrical stimulation provides researchers with rare and valuable insights into human brain function through its direct -though artificial -interference with neuronal processing [2, 3] .
Direct electrical stimulation is widely known through the work of Wilder Penfield and Edwin Boldrey [4] in the 1930s. Penfield and Boldrey used direct electrical stimulation for a clinical purpose, but it additionally allowed them to produce the most detailed maps of motor and somatosensory representations in human cerebral cortex at the time. Their graphical illustration of these maps, the 'sensory and motor homunculus', is familiar to many people. The motor homunculus can be considered a cornerstone in the investigation of motor functions of the human brain. It was based on the observation of direct-electricalstimulation-induced 'positive movement effects' in the stimulated patient. Penfield and Boldrey noticed, however, that, apart from such positive motor effects, stimulation of certain areas could inhibit ongoing speech. Since then, such directelectrical-stimulation-induced inhibitory effects on speech and on other bodily movement have been studied in great detail and the regions in which these effects could be triggered are referred to as 'negative motor areas' [5] .
Is the function of these negative motor areas truly inhibitory? Could it be that direct electrical stimulation effectively perturbs (locally or remotely) the processing within these areas whose primary role is rather excitatory? While this cannot be ruled out with certainty [2, 3] , Filevich et al. [6] provided compelling arguments in favor of a true inhibitory role of negative motor areas in a recent review. Interestingly, all of the negative motor areas reported in their review were restricted to frontal cortex (Figure 1, blue circles) . Moreover, the objective measures of direct-electricalstimulation-induced negative motor effects in these areas had been reported only for ongoing movements, and not for movement initiation [6] .
The new study by Desmurget et al. [1] differs from these earlier works on negative motor areas in various respects. Most strikingly, their study does report a negative motor area in the posterior part of the brain, namely in superior parietal lobule, next to the convexity of the intraparietal sulcus (Figure 1, red  squares) . Moreover, their study shows a high degree of effector specificity: Parietal stimulation only led to an inhibition of voluntary movement of the hand that was contralateral to the direct electrical stimulation sites. Stimulation did not affect movements of the ipsilateral hand, movements of the leg, or speech. This result contrasted sharply with direct electrical stimulation of frontal 'control' sites ( Figure 1, red diamonds) : stimulation of the dorsal precentral gyrus and the posterior part of superior frontal gyrus inhibited ongoing movement across all effectors, as is often seen during frontal direct electrical stimulation. Finally, direct electrical stimulation at the parietal sites not only led to an inhibition of ongoing hand movements but also prevented patients from initiating such movements. This also differs from results for frontal areas, which foremost seem to be engaged in the stopping of already ongoing action programs [7] .
What could be the functional contribution of this 'new' negative motor area in posterior parietal cortex? Before addressing this question, it is worthwhile to briefly review the functional properties of nearby areas in posterior parietal cortex. Electrophysiological studies in monkeys as well as human imaging experiments document the contribution of these areas to the planning and control of actions, including goal-directed movements of the upper limbs [8, 9] . The fact that the latter parietal areas exhibit a high degree of effector-specificity and predominantly code for movement of the contralateral limb [8, 9] corresponds well with the pattern of results reported by Desmurget et al. [1] . So does the result of a recent fMRI study [10] , which showed that overlapping regions in posterior parietal cortex not only become active when subjects plan goaldirected finger movements, but also when they proactively plan to avoid such movements. Finally, posterior parietal cortex can represent alternative hand action plans [11] , and plans are weighted according to their behavioral import [12] . These latter characteristics further suggest a role of posterior parietal cortex in action selection, as they allow the highlighting of promising action opportunities [8, 13] . The inhibition of inappropriate actions or action inopportunities would perfectly complement this putative parietal function [10] -as if reflecting the opposite side of the same coin (compare [14] ).
It is important to stress that the aforementioned types of prospective action inhibition are not only a theoretical construct. The investigation of human corticospinal excitability has revealed direct physiological signs of prospective All blue circles on the 'glass brain' point to negative motor areas in frontal cortex, as were reviewed by Filevich et al. [6] . Red squares designate the 'new' parietal inhibition sites reported by Desmurget et al. [1] . Red diamonds indicate their frontal control site. Blue lines intersect at the anterior commissure (a, anterior; p, posterior; l, left; r, right). Adapted with permission from [6] . inhibition during action preparation, such as to prevent impulsive responses, to delay the execution of motor plans until the right moment, or to inhibit competing or undesirable behavioral options [15, 16] . Posterior parietal cortex, and in particular the negative motor area described by Desmurget et al. [1] , may be well suited to mediate such effects [17] . Additional research is needed to critically investigate these ideas and to link them to neuropsychiatric phenomena [18] . For instance, given the aforesaid, it may not be surprising that parietal lesions can cause involuntary limb movements. This is the case in the posterior variant of the alien hand syndrome [19] , which well might reflect patients' inability to inhibit action opportunities [20] . Clearly, the study of Desmurget et al. [1] provides 'stimulating' clues that will fuel future investigations about how posterior parietal cortex could support us in realizing an optimal course of action through both the excitation and inhibition of goal-directed movement.
Odorant receptors detect a vast diversity of chemical compounds and underlie many aspects of life. The structure of insect odorant receptors, however, has remained unknown. A cryo-EM study now reveals an intriguing architecture.
Twenty years have elapsed since the first insect odorant receptors were identified [1, 2] . Odorant receptors may be the largest family of ion channels in the animal kingdom: an enormous number of insect species have them, each species has many of them, and their sequences are highly divergent. The odorant receptors detect and discriminate among
